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WHAT IS CT.AT MKD TS : 
^ l\ f \. An ink cartridge for use with a recording apparatus which 
supplies ink to a recording head by application of pressurized 
air prodbced by an air pressurization pump, the ink cartridge 
5 comprisii 

an oufter shell member constructed at least by a first outer 
shell constituent member and a second outer shell constituent 
member that aVe hermetically coupled together; 

an ink paqjf of flexible material storing ink therein, the 
10 ink pack being hVused within the outer shell; and 

a pressure ch\mber defined between the outer shell member 
and the ink pack an<\ adapted to receive the pressurized air 



Lr 

S 15 



* produced by the air p\essurization pump. 

3^ The ink cartridge according to claim 1, wherein .the first 
outer sftell constituent member and the second outer shell 
constituent member are hermetically coupled together by vibratory 
welding. 

3. The ink cartridge according to claim 2, wherein a 
Q^\^^b^:±nuous , substantially planar weld surface is formed over the 
^£)jr entirety of a peripheral £dge of a lower case forming the first 
* iouter shell constituent meWber, and a continuous director is 
formed on a peripheral edge \of a upper case forming the second 
outer shell constituent member to be frictionally welded upon 
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contact wirrti the weld surface. 

4 . The iVik cartridge according to claim 3, wherein an upright 
ange section is integrally formed on the peripheral edge of a 
lower case f ormVng the first outer shell constituent member, along 
an outer periphery of the weld surface, 

$C / § • The ink cartrid g e according to any one of claims 1 through 
4, wherein reinforcement ribs are formed on surfaces of the first 
and seco\d outer shell constituent members, the surfaces at least 
partiallyVlef ining the pressure chamber. 

\The ink cartridge according to claim 1, wherein the first 
outer sh^Ll constituent member and the second outer shell 
constituent\aember are hermetically coupled together by heat- 
welding, 

7. The - ink Vzartridge according to claim 6, wherein a 
continuous, substantially pianar weld surface is formed over the 

v 

entirety of a peripheral edge of a lower case forming the first 



uter shell constituent member, and a heat-welding film forming 

\ 

the second outer shell\ constituent member is thermally welded to 
the weld surface. 
20 8 . The ink cartridgd according to claim 7, further comprising 

a reinforcement member whi\;h covers an outside of the heat-welding 
film. 

9. The ink cartridge According to claim 8, wherein an 
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engagement section removably engaging the peripheral edge of the 



lower case is\formed integrally on a peripheral edge of the 

_ ein 

10. The ink cVrtri 



forcement member, 

dge according to any one of claims 6 through 
9, wherein reinforcement ribs are formed on the surface of the 
first outer shell constituent member, the surface at least 




partially defining pressure chamber 

^ \) 11\ The ink cartridge according to claim 1, wherein a first 
continuoO^s, closely contactable surface is formed over the 
entirety or a peripheral edge of a lower .case forming the first 
outer shell\ constituent member; a second closely contactable 
surface is formed on a peripheral edge of a cover forming the second 
outer shell constituent member to be brought into close contact 
with the first \closely contactable surface; and an engagement 
section removably engaging the peripheral edge of the lower case 
is formed integrally on the cover, the engagement section 
maintaining the casV and- the cover in a sealed state. 

y£. An ink cartridge constructed so as to supply ink to a 
recording head by receiving pressurized air produced by an air 
pressurization pump, comprising: 
an outer shell member; 

an ink pack of flexible material storing ink therein, the 
nk pack being housed in tihe outer shell member; 
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a pressure Ahamber defined between the outer shell member 
and the ink pack, \ and adapted to receive the pressurized air 
produced by the ai A pressuri zation pump; 

a pressurized aVr inlet port provided to the outer shell 
member, wherein the pressurized air supplied from the air 
ressurization pump is introduced to the pressurized air inlet 
rt; and 

an ink outlet section\tfiich is provided to the ink pack, and 
which and enables outflow c^f ink from- the ink pack; 

wherein, when the ink cartridge is removed from a recording 
apparatus, the pressurized air |nlet port is released, to thereby 
•bring the pressure chamber in communication with the atmosphere, 
and the ink outlet section is brought into a closed state. 

The. ink- cartridge as defined in claim 1^, wherein the 
pressurized air inlet port is formfed integrally with the outer 
shell member, and includes a cylindrical member which defines an 
air channel communicating with the Aressure chamber. 

The ink cartridge as defined\in claim^^, wherein the 
ink outlet section has a valve memberA wherein, when the ink 
cartridge is mounted a recording apparatus, the valve member comes 
into contact with a connection section of t?he recording apparatus 
and recedes in an axial direction, thus becoming open; and wherein, 
when the ink cartridge is removed from the Recording apparatus, 
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the valve member advances in the axial direction, thus sustaining 
a closed state. \ 

^} J/§ . The ink cartridge as defined in claim wherein the 

ink outlet section has aXspring member for urging the valve member 




so as to advance in the\axial direction. 



^ The ink cartridge as defined in any one of claims 

\th/rough wherein the if^k outlet section is exposed to the 

outside of the outer shell\iiember by way of an opening section 
formed in the outer shell member, wherein an O-ring is interposed 
between the opening section anckthe ink outlet section, and wherein 

e\l for establi; 



an engagement member, is provide* 



.shing a sealed state 



15 
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between the opening section and tl\^ ink outlet section by pressing 
the O-ring. \ 
vy^^ f 1\. An ink cartridge for use v with a recording apparatus, 
including: an ink pack of flexible material storing in ink therein, 
and a cartMdge case hermetically formed for housing the ink pack, 
wherein, wheta. the ink cartridge is mounted to a recording apparatus , 
pressurized s^ir is introduced into the cartridge case, the ink 
cartridge comprising: 

first and sefcond cases which constitute the cartridge case; 
a flange section formed along an edge of an opening of the 
first case; and 

at least one lug-shaped member which is formed on the second 
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case and engages with the flange section, thereby coupling the 
fir^t and second cases together. 9& 

^ . The ink cartridg^e according to claim wherein, after 
the ink pack is housed in t^ie first case, the edge of the opening 
of the case is sealed by a f Aim member, thereby realizing a sealed 
state, and wherein the second case functions as a cover for 

reventing expansion of the\film member when the film member 
receives the pressurized air\ 

The ink cartridge according to claim^, wherein a tapered 
surface and an engagement step\ section are formed on the lug- 
shaped member such that, when the second case is attached to the 
first case, the flange section is\ relatively guided by and along 
the tapered surface to engage witty the engagement^step section. 

The ink cartridge according to claim }rf f wherein, the 
second case is formed from a planar feection acting as a cover and 
a fold section formed integral with ann perpendicular to the planar 
section, and the lug-shaped member is fprmed.on an interior surface 



of the fold section, 



3fV 
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The ink cartridge according to claim wherein a 

plurality of independent lug-shaped members are intermittently 
formed on the interior surface of the fbld section. 

The ink cartridge according to qlaim wherein slit 

holes are formed through the planar section of the second case 
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to correspond in location to the plurality of independent 
ug-shaped members, ana to be elongated along the fold section. 



fjr pt£. The ink cartridge according to any one of claims ^8 
through "3^^ wherein a fili^ member is sealed to the edge of the 
opening of tfr^ first case tiy heat welding. 

24. An ink cartridge fo\ use with a recording apparatus, 
including an ink pack of flexible material storing ink therein, 
and a cartridge case which houses the ink pack and constitutes 
an outer shell, the ink cartridge comprising: 

an ink\pack press member which is housed in the cartridge 
case along wi\h the ink pack and which adjusts the. volume of ink 
to be filled inSto the ink pack in accordance with the volume of 
the press j^einbe] 

25. ffheVLnk cartridge according to claim 24, wherein the ink 
pack is f d^fed J#htc\ a substantially rectangular shape and into 
a bag by sealing four sides of the ink pack; wherein the press 
member housed in the partridge case along with the ink pack is 
formed into a frame sha^e having an window opening in a central 



portion thereof; and wherein the four sides of the ink pack are 
pressed by the frame-shaped press member. 

26. The ink cartridge according to claim 25, wherein parts 
of the press member opposing the four sides of the ink pack are 
gradually reduced in thickness tc\ard the window opening to define 
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SjLope surfaces . 

27. The ink cartridge according to claim 26, wherein the slope 
surfaces are curved, 

_dge according to claim 24 , wherein the press 



laces are curved. 
\28 . The ink cartric 



member\is formed from resilient material 

29\ The ink cartridge according to any one of claims 24 
through 28, wherein the cartridge case is hermetically formed; 



and wherein, as pressurized air is introduced into the case when 

\ 

the ink cartridge is mounted to the recording apparatus, the' ink 



pack is pressurized by air pressure. 

\ 

30. The ink cartridge according to claim 29, wherein the 
cartridc/e clhe^ includes a first case and a second case; wherein 
after thevink pack^and the press member are housed in the first 

v 5 ^ \ 

case, an edge of an opening of the first case is sealed by a film 

member, thereby realizing a sealed state, and wherein the second 

\ 

case functions as a cove^for preventing expansion of the film 
member when the film member receives the pressurized air. 



31 . The ink cartridge according to claim 30, wherein at least 
one lug-shaped member is formed on the second case; and wherein 

\ 

a tapered surface and an engagement step section are formed on 



the lug-shaped member such that, when the second case is attached 
to the first case, a flange section formed on the edge of the 



opening of the first case is relative^ guided by and along the 



-94- 



ipered surface to engage with the engagement step section. 

32. An ink-jet recording apparatus to which an ink cartridge 

as \lefined in any one of claims 1, 12, 17 and 24 can be removably 

mounted, the recording apparatus comprising: 

recording head which is mounted on a carriage and 

reciprbcatingly moved in a widthwise direction of recording 
\ 

paper; and 

\ 

a sub-tank which is replenished with ink from the ink 



cartridge through an ink supply channel, and supplies the ink to 
the recording head, wherein 



the ink is. supplied from the ink cartridge to the sub-tank 



by- application \>f air pressure to the 'ink cartridge. 

SSy-^The inkXjet recording apparatus according to claim 32, 
wherein \j£heAin» supply channel extending from the ink cartridge 
to the sim-Jtafik is formed from a flexible ink supply tube. 

34. Therink-jet recording apparatus according to claim 32, 
wherein, an ink supply valve is further provided in the ink supply 
channel extending from theVnk cartridge to the sub-tank, and the 
ink supply valve is opened o\closed in accordance with a control 
signal produced by ink level detection means for detecting the 



volume of ink remaining in the x sub-tank . 

\ 

35. The ink-jet recording apparatus according to claim 32, 



apparatus according to 
r is provided to a cartric 



wherein an annular packing member is provided to a cartridge holder 
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tto which the ink cartridge is removably mounted, and, when the 
inV cartridge is mounted the cartridge holder, the annular packing 
member comes into close contact with an outer peripheral surface 
of a cylindrical member which defines an air channel communicating 
with a\ pressure chamber of the ink cartridge. 

36\ The ink-jet recording apparatus according to claim 32, 
wherein aVartridge holder to which the ink cartridge is removably 
mounted is provided with an open/close valve unit which, when the 



ink cartridge is mounted to the cartridge holder, comes into 



\ . 



contact with an ink outlet section of the ink cartridge and recedes 



axially, thus becoming open; and wherein, when no ink cartridge 

\ 

is mounted to the cartridge holder, the open/close valve unit 
advance/ a^J_ ally], \hus maintaining a closed state. 



37 .y^^ir^k- j etVecording apparatus according to claim 36, 
wherein the ope^/ close valve unit is provided with a hollow needle 
having an ink inlet hole\ and a slide member; and wherein, when 
no ink cartridge -is mounted to the cartridge holder, the slide 



\ 



member, receiving urging force of a spring member, is moved to 



A 



a position where the slide member closes the ink inlet hole formed 
in the hollow needle. 



38. An ink cartridge comprising 




Y 



a flexible ink pack storing ink^ therein and having an ink 
outlet port normally closed; 
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in outer shell housing the flexible ink pack and having an 
air inlet port normally open, the ink outlet port being at least 
partialuy exposed outside the outer shell; 



a sealing member provided between the ink outlet port and 

\ 

the outer^ shell. 

39. The ink cartridge according to claim 38, wherein the 



outer shell includes first and second members hermetically j oined 
together . 

^ 40. The ink cartridge according to claim 38, wherein the 

s \ 

J= 10 outer- shell includes first and second members joined together by 

y ? 

zj, ' engagement . 

5** 41. The ink cartridge according to any one of claims 38 to 




40, f urtha^Scomprisirig : 

lu ^ J \ 

a prsss member selvected from a plurality of .press members 



Ljf 15 having respd^i-v^ different volumes, and housed in the outer 
^ shell . 

42.. A combination of an ink cartridge holder, and the ink 

\ 

cartridge of any one of claims 38 to 40, comprising: 



a pressurized air supply section provided to the holder, and 
20 to be connected to and communicated with the air inlet port when 
the ink cartridge is installed iiXplace in the holder; 

an ink receive connection section provided to the holder, 
and to be connected to and communicated with the ink outlet port 
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